The first marine incursion of the incipient North Atlantic Ocean is recorded in the uppermost Triassic to Lower Jurassic sequence of DSDP Site 547 off central Morocco. A lithologic change from continental red beds below to slope breccias and hemipelagic carbonates above indicates that a carbonate ramp was probably established by Sinemurian time along the Moroccan continental margin and that subsidence in the adjacent basin was rapid in the early phases of continental rift. Foraminifers recovered from the Liassic (Sinemurian-Pliensbachian) basinal deposits are diverse and well preserved. The faunas are compositionally similar to contemporaneous neritic assemblages of Europe and the Grand Banks of Newfoundland. The Middle Jurassic in Hole 547B is characterized by regressive deposits that are poor in foraminifers. The major Late Jurassic "Atlantic" transgression is again represented by basinal deposits consisting of limestone breccias and pelagic carbonates. Foraminifers recovered from this interval are transitional between Late Jurassic assemblages reported from deep-sea deposits in the North Atlantic and typical Late Jurassic neritic assemblages of Europe. The Late Jurassic assemblages of Hole 547B are primarily dominated by nodosariids and spirillinids with moderate abundances of simple arenaceous forms. Nonreticulate epistominids occur very rarely in the Upper Jurassic of Hole 547B. It is tentatively suggested that these represent upper bathyal assemblages.
INTRODUCTION
An undeformed sequence of Jurassic carbonates and carbonate breccias with lesser amounts of interbedded shales was drilled at Site 547 from the area of the distal continental margin off Morocco (Fig. 1) . The Jurassic section at Hole 547B is relatively thin (154 m) and contains stratigraphic gaps, particularly between the Lias (Lower Jurassic) and Dogger (Middle Jurassic). Although this part of the Northwest African continental margin was essentially sediment-starved during the Jurassic, the vertical lithologic changes compare favorably with deepwater Tethyan sections from around the Mediterranean (Bernoulli and Kàlin, this volume) and the central North Atlantic (Jansa et al., this volume) . Transgressive/regressive phases inferred from the stratigraphic record of Site 547 generally parallel those interpreted from Moroccan epicontinental sections (Ager, 1974; Jansa and Wiedmann, 1982) .
The Jurassic carbonate section of Site 547 (Unit VI) overlies (?)Rhaetian-Hettangian (uppermost TriassicLower Jurassic) continental red beds (Fenton, this volume) . This site records the first marine incursion of the incipient central North Atlantic Ocean. The underlying continental deposits change rapidly upward to hemipelagic and mass-flow deposits of the slope environment. The Lower Jurassic (Core 547B-24 to Section 547B-14-2) Hinz consists of limestone breccias overlain by redeposited(?) nodular limestones with minor black shales (Fig. 2) . By Sinemurian time a carbonate ramp was probably already established along the adjacent Moroccan margin and was a source of the redeposited sediment.
Section 547B-14-2 through Sample 547B-11,CC contain limestone breccias. The core-catcher sample from Core 11 contains a rich foraminiferal fauna indicating a late Pliensbachian age, but a Middle Jurassic age is suggested from lithostratigraphic considerations (Steiger and Jansa, this volume; ?regressive Bajocian, Jansa et al., this volume). The Middle and Upper Jurassic section of Hole 547B consists of hardground cycles in Core 11 (Steiger and Jansa, this volume; Jansa et al., this volume) followed by limestone breccias and pelagic carbonates with intervals of turbidites in Core 547B-10 through Section 547B-6-2.
For detailed lithologic descriptions and interpretations of the upper Triassic-Jurassic sequence, we refer the reader to the site chapter, to chapters by Jansa et al., Bernoulli and Kàlin, Steiger and Jansa, to the Leg 79 synthesis by Hinz and Winterer (this volume) and to Gradstein et al., 1975. In this contribution we describe Jurassic foraminifers and other associated microbiota found in washed residues from Hole 547B. Figure 3 summarizes the distribution of the various foraminiferal superfamilies through the section. Figure 4 shows the distribution of the foraminiferal species recorded at Site 547B and their relative abundances, and Figure 5 the distribution and relative abundances of other microbiota encountered. For detailed biostratigraphic discussions of other fossil groups, the reader is referred to chapters by Azéma and Jaffrezo The taxonomy of Jurassic foraminifers and their stratigraphic significance are still very much open to contradictory interpretations. Some authors (e.g., Barteinstein and Brand, 1937) attribute a wide range of intraspecific variability to some groups of Jurassic foraminifers, especially to the representatives of such genera as Nodosaria, Dentalina, Lenticulina, Pseudonodosaria, Lingulina, and others. We may be accused of doing the contrary. However, we hope that the illustrations of the faunas will allow readers to reach their own conclusions on tax- The two poorly preserved foraminiferal assemblages examined from Core 8 are composed mainly of agglutinating species (Glomospira sp., Haplophragmoides globigerinoides, and Bigenerina arcuata) and a few nodosariids (including Lenticulina quenstedti). This assemblage is comparable to those which are described from DSDP Legs 11, 41, 44, and 76, and which are considered to be of Oxfordian to Kimmeridgian age.
Core 7: The three samples from Core 7 are rich in Spirillina spp. and in a form determined as "Patelinella"poddari, which needs further study to determine its taxonomic position. The stratigraphically important species are Ophthalmidium strumosum, L. quenstedti, and Lingulina franconica. Section 547B-7-2 includes strongly corroded tests of Lenticulina, which could be allochthonous. The foraminiferal assemblages are similar to those described from Oxfordian-Kimmeridgian deposits from Legs 11 and 41. Radiolarians are more frequent than in the sample from Section 547B-10-3.
Core 6: The single assemblage seen from Core 6 is rich, but its preservation is so bad that most forms are indeterminable. The general aspect indicates that it is not significantly younger than the assemblages from Core 7. Index species are absent.
FORAMINIFERAL BIOSTRATIGRAPHY AND PALEOENVIRONMENTAL ANALYSIS
Lower Jurassic (Core 22 through Section 547B-14-2)
The Lower Jurassic (upper Sinemurian-Pliensbachian) of Hole 547B correlates, in part, with the Involutina liassica Zone of the Grand Banks area (Gradstein, 1976) , the Frondicularia terquemi Zone of the Lusitanian Basin, Portugal (Exton and Gradstein, in press) and the Marginulina prima plexus interrupta Zone of Copestake and Johnson's comprehensive Early Jurassic foraminiferal zonation (in press). This correlation is based primarily on the presence of M. prima, E terquemi, and Linguiina tenera in the late Sinemurian-Pliensbachian of the Grand Banks, Lusitanian Basin, and offshore Morocco. In addition, the association of M. spinata, Dentaiina sculpta, Marginulinopsis matutina, and E squamosa support a latest Sinemurian-early Pliensbachian age (Copestake, pers. comm., 1983). The faunas from Core 22 through Section 547B-14-2 show close compositional similarities with their counterparts of Europe and the Grand Banks. Like their northern relatives, the assemblages of Hole 547B are dominated by nodosariids, but the specimens tend to be smaller than those of Europe. The assemblages of this interval are best classified as Type A-l shelf assemblages of Gordon (1970) . However, lithologic evidence indicates that the hemipelagic ?redeposited nodular limestones with minor, thin black shales represent basinal deposits near the base of the carbonate slope (Jansa et al., this volume). The well-preserved, diverse foraminiferal faunas from the rare clayey intervals suggest that these assemblages are truly autochthonous and flourished in this deeper marine environment. The Early Jurassic assemblages of Hole 547B may represent outer shelf/upper bathyal depths, but the homogeneous nature of Early Jurassic foraminiferal faunas prevents paleobathymetric distinction from other "shelf (Type A) assemblages.
Lower or Middle Jurassic? (Sections 547B-14-2 to 547B-11,CC)
Biostratigraphic control in this interval of sandy limestone breccias is limited. A poorly preserved but fairly rich foraminiferal fauna indicating a late Phensbachian age was identified from Core 547B-11,CC. Pliensbachian ostracodes (Bate et al., this volume) and calcareous nannofossils (Wiegand, this volume) were also recovered from this interval. However, lithostratigraphic considerations suggest a Middle Jurassic age for the limestone breccias (Jansa et al., this volume; Steiger and Jansa, this volume).
The foraminiferal assemblage contrasts markedly with the excellent preservation observed in the late Sinemurian-Pliensbachian assemblages below. The lithology and fauna from 547B-11,CC indicate a different depositional environment than the underlying Lower Jurassic strata. The abundance of Ophthalmidium spp. suggests a shallow environment (Shipp and Murray, 1981) .
Three possibilities exist to explain the occurrence of the limestone breccias. First, they may represent slope talus generated by regional shallowing or tectonic movements (subsidence) in the mid to late Early Jurassic. In this case the foraminiferal assemblage of Sample 547B- 11, CC could be autochthonous or penecontemporaneously reworked from shallower deposits and the poor preservation of the assemblage may have resulted from a harsh preservational environment, diagenetic effects, or transport. A second possibility is that the limestone breccias were shed into the young Moroccan offshore basin during the Toarcian (late Early Jurassic) when tectonic events affected the adjacent Moroccan Meseta (see discussion by Lancelot and Winterer, 1980) . In this case, the slightly older, Pliensbachian neritic assemblage was redeposited downslope. A third explanation is that the limestone breccias were deposited during the major Middle Jurassic (Bajocian ?) regression recorded around the North Atlantic (Ager, 1974; Jansa and Wiedmann, 1982) . Again, in this case, the fauna of Sample 547B-11,CC was recycled from older deposits, though from a different (shallower ?) fades than the Sinemurian-Pliensbachian assemblages. Because no Middle Jurassic taxa were recovered from this interval, the latter two explanations are doubtful interpretations.
Middle and Upper Jurassic (Sections 547B-11-4 through 547B-6-2)
Core 11 contains 12 hardground cycles which are interpreted by Jansa et al. (this volume) to represent Middle Jurassic transgressive deposits characterized by very low sedimentation rates. Our sample from the upper part of Core 11 is barren of microfauna.
The nodular limestones from Section 547B-10-3 yielded a fairly rich foraminiferal assemblage indicating a Bajocian to Callovian age. Correlation with a specific foraminiferal zone of the once contiguous Grand Banks area (Gradstein, 1976 ) cannot be established. The sample lacks such neritic(?) genera as Epistomina, Reinholdella, and Garantella, which are important elements of the Grand Banks Middle Jurassic assemblages.
No shales are present in the interval of limestone breccias in Sections 547B-10-2 through 547B-8-4.
The widespread Late Jurassic "Atlantic" transgression is recorded in Sections 547B-8-3 through 547B-6-2. The succession is characterized by pelagic bivalve-bearing limestones, Sαccocomσ-bearing limestones, and calpionellid-bearing limestones, respectively, with interbedded turbidite layers. This implies that the carbonate slope had become more stable and permitted deposition of pelagic facies. The succession of pelagic faciejs represents deposition from Oxfordian through Tithonian times (Bernoulli and Kàlin, this volume with the Epistominα mosquensis Zone of Gradstein (1976) . The Late Jurassic assemblages of Hole 547B are generally characterized by a codominance of nodosariids and spirillinids with moderate abundances of simple arenaceous forms (Fig. 4) . Small, reticulate or smooth species of Epistominα, which are widely recorded in great abundances in certain intervals of Middle and Upper Jurassic neritic sequences (Gordon, 1970) , are conspicuously lacking at Site 547. This may be an artifact of the poor preservation in this part of the section and the few shale samples that could be collected, or could be the result of environmental exclusion.
The faunas described from this part of the section are somewhat transitional in nature between Late Jurassic North Atlantic deep-sea assemblages (Luterbacher, 1972; Kuznetsova and Seibold, 1977; Gradstein, 1983 ) and "typical" neritic assemblages (Type A-l shelf assemblages; Gordon, 1970 ). An upper bathyal environment is tentatively suggested for the Late Jurassic assemblages of Hole 547B. Although Jurassic spirillinids have been considered indicative of shallow-water conditions by some authors (e.g., Shipp and Murray, 1981) , Luterbacher (1972) and Kuznetsova and Seibold (1977) report a great abundance of "Spirillinα" from bathyal deposits of the North Atlantic. Additional evidence in support of a bathyal environment for the Late Jurassic of Hole 547B is the lack of such predominantly neritic, open-shelf genera as Reinholdellα, Conorboides, and Gαrαntellα. The epistominids that are present more closely resemble the deep-water, unornamented forms described by Luterbacher (1972) and Gradstein (1983) .
TAXONOMIC REMARKS
Bryozoans. (PI. 3, Fig. 96 .) Some forklike branches have been found in some samples. Echinoids. (PI. 3, Fig. 101. Theelia mesoliassica (Frentzen, 1964 fig. 1 ; pi. IB, figs. 1-2; pi. 2A, fig. 1 ; pi. 2B, fig. 3 ; pi. 3, fig. 1 ; pi. 4, fig. 1 ; pi. 5, fig. 1 ; pi. 8, fig. 1 ; pi. 10, fig. 1 Remarks. It is unclear whether this specimen is a Tolypammina or coiled and belonging to another genus. (Haeusler, 1881) (PI. 8, Fig. 196 Remarks. This species is more coarsely agglutinated and has higher chambers than Haplophragmoides hyalinus (Haeusler) . (Haeusler, 1886) (PI. 8, Fig. 191 Remarks. The illustrated specimen has more chambers in the final whorl and appears higher spired than is usual for the species. Remarks. This species has a flattened ventral side. The dorsal side is rounded, the chambers are very high, the umbilicus very narrow. Known from the Callovian of south Germany. , 1866) (PI. 1, Fig. 14 fig. 16 ; pi. 5, fig. 71 ; pi. 8, fig. 36 ; pi. 13, fig. 21 Remarks. This species is very small and has little spines on the chamber surfaces which cannot be seen in Fig. 130 Remarks. An inflated Dentalina, which ranges from lower Pliensbachian to lowermost Toarcian (Germany, France). fig. 34, text-fig. 15 . Remarks. A very slender, only slightly depressed Lingulina with 6 strong ribs and a subrectangular cross section. Found only in the upper Sinemurian and lower Pliensbachian of France and Germany. A good index-species.
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